system. Translational regulation was not observed when 5 ' -UTRs or 3 ' -UTRs 
alone were fused to the reporter gene. However, their simultaneous 
presence was sufficient to transfer differential translational control 
from the native transcript to the reporter transcript. This was true for 
both directions of translational control. Translational regulation was 
completely abolished when stem loops in the 5 ' -UTR were changed by 
mutagenesis. An "UTR-swap'' experiment demonstrated that the direction of 
translational regulation is encoded in the 3' -UTR, not in the 5' -UTR. 
While much is known about 5 ' -UTR-dependent translational control in 
bacteria, the reported findings provide the first examples that both 5'- 
and 3 ' -UTRs are essential and sufficient to drive differential 
translational regulation in a prokaryote and therefore have to 
functionally interact in vivo. The current results indicate 
that 3 ' -UTR-dependent translational control had already evolved before 
capping and polyadenylation of transcripts were invented, which are 
essential for circularization of transcripts in eukaryotes. 
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AB The time course of polysome formation was studied in a long-term wheat 
germ cell-free translation system using sedimentation and electron 
microscopy techniques. The polysomes were formed on uncapped lucif erase 
mRNA with translation-enhancing 5 and 3 UTRs. The formation of fully 
loaded polysomes was found to be a long process that required many rounds 
of translation and proceeded via several phases. First, short linear 
polysomes containing no more than six ribosomes were formed. Next, 
folding of these polysomes into short double-row clusters occurred. 
Subsequent gradual elongation of the clusters gave rise to heavy-loaded 
double-row strings containing up to 3040 ribosomes. The formation of the 
double-row polysomes was considered to be equivalent to circularization of 
polysomes, with antiparallel halves of the circle being laterally stuck 
together by ribosome interactions. A slow exchange with free 
ribosomes and free mRNA observed in the double-row type polysomes, as well 
as the resistance of translation in them to AMP-PNP, provided evidence 
that most polysomal ribosomes reinitiate translation within the 
circularized polysomes without scanning of 5 UTR, while de novo initiation 
including 5 UTR scanning proceeds at a much slower rate. Removal or 
replacements of 5 and 3 UTRs affected the initial phase of translation, 
but did not prevent the formation of the double-row polysomes during 
translation . 
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AB A review. In this review we analyze the research that specifically 

targets flavivirus RNA secondary structures. We focus mainly on data 
related to the 5' and 3' untranslated regions (5'UTR and 3'UTR) but the 
limited data relating to stable conserved secondary structures in the 
coding region of the flavivirus genome are also discussed. We propose 
that the 3'UTR, and possibly the open-reading frame, evolved through 
multiple duplication events of an RNA domain approx. 200 nucleotides in 
length, the remnants of which will be demonstrated in tick-borne 
f laviviruses . Subsequently, these repeat sequences and the associated RNA 
secondary structures may have evolved into stem-loop conformations with 
promoter and enhancer functions that impact on virus replication 
efficiency. The viral promoter probably folds as a complex transitional 
flexible RNA structure consisting of a number of transient stems and loops 
conserved between all f laviviruses . One of the transient forms of the 
promoter is formed due to the phys. interaction between multiple 
complementary sequences in the 3'UTR, the 5' 

UTR and the coding region resulting in genome circularization . 
The folding of the 3'UTR, independently from the 5'UTR, revealed other 
transient promoter elements that might occur before or after 
circularization. These include a terminal 3' stable long hairpin (3'LSH) 
with an adjacent dumbbell-like structure DB1 . The folding of the 5'UTR 
predicts the formation of a conserved terminal Y-shaped structure that is 
essential for virus infectivity and might contribute to the promoter 
function. The replication enhancer is located in the 3'UTR between the 
stop codon and the promoter. It contains repeated conserved sequences and 
secondary structures but it is more variable between different 
f laviviruses than the promoter. Although the enhancer function may not be 
essential for virus viability under exptl. conditions in the laboratory, it 
might play a significant role in nature where the rate of virus 
replication could be critical for virus transmission and dissemination 
between vertebrates and invertebrates. The conserved RNA elements 
predicted in the coding region of the flavivirus genome might also 
function to accelerate virus replication in the environment thereby 
enhancing the likelihood of virus survival. 
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LI OS (3 ') (W) (UTR) (S) (5 ') (W) (UTR) (S) (VEGF) (S) (INTERACT?) 

L2 OS (3 ' ) (W) (UTR) (S) (5 ' ) (W) (UTR) (S) (VEGF) AND (INTERACT?) 

L3 OS (3')(W)(UTR) AND (5')(W)(UTR) AND (VEGF) AND (INTERACT?) 

L4 OS (3')(W)(UTR) AND (5')(W)(UTR) AND (INTERACT?) 

L5 3 S (3' UTR) AND (5' UTR) AND (INTERACT?) 

L6 0 S L5 AND "VEGF" 

L7 46 S (UTR) AND (INTERACT?) AND ("VEGF") 



L8 5 S L7 AND (5 ' AND 3 ' ) 

L9 3 DUP REM L8 (2 DUPLICATES REMOVED) 

L10 3 DUP REM L5 (0 DUPLICATES REMOVED) 

=> d hist full 

(FILE 'HOME' ENTERED AT 16:04:04 ON 13 NOV 2009) 
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LI 0 SEA ABB=ON PLU=ON (3 ' ) (W) (UTR) ( S ) ( 5 ' ) ( W) (UTR) ( S ) ( VEGF ) ( S ) ( INT 

ERACT?) 

L2 0 SEA ABB=ON PLU=ON (3 ' ) (W) (UTR) ( S ) ( 5 ' ) ( W) (UTR) ( S ) ( VEGF ) AND 

(INTERACT?) 

L3 0 SEA ABB=ON PLU=ON (3')(W)(UTR) AND (5')(W)(UTR) AND (VEGF) 

AND (INTERACT?) 

L4 0 SEA ABB=ON PLU=ON (3')(W)(UTR) AND (5')(W)(UTR) AND (INTERACT 

?) 

L5 3 SEA ABB=ON PLU=ON (3' UTR) AND (5' UTR) AND (INTERACT?) 

L6 0 SEA ABB=ON PLU=ON L5 AND "VEGF" 

L7 46 SEA ABB=ON PLU=ON (UTR) AND (INTERACT?) AND ("VEGF") 

L8 5 SEA ABB=ON PLU=ON L7 AND (5' AND 3') 

L9 3 DUP REM L8 (2 DUPLICATES REMOVED) 

L10 3 DUP REM L5 (0 DUPLICATES REMOVED) 

D L10 IBIB ABS 1-3 
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